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DETAILED ACTION 
Claim Objections 

1 . Claim 1 1 is objected to because of the following informalities: claim 1 1 recites 
the limitation "the discrete spacer posts or balls" in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3, 5, 9, 12-14, 16 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sojourner et al. (Sojourner, USPN 6,750,939 B2) in view of Lee 
(USPN 6,844,911 B2). 

Re claims 1 and 12, as shown in Fig. 4, Sojourner discloses a method (as well as 
an arragenent) for the spacerless filling of liquid crystals to form liquid crystal cells on a 
silicon backplane 21 or microdisplays, said method comprising (col. 3, lines 44-67): 

forming spacer walls 23 on said silicon backplane 21 (silicon wafer) to provide a 
plurality of cells surrounding active liquid crystal display areas 30; 

laminating a top layer material 26 (glass wafer) to said silicon backplane 21 ; 

dispensing into each of said active liquid crystal display areas 8 within spacer 
walls 1 1 with an exact amount of liquid crystals; and 
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dicing said silicon backplane 21 along scribe lines 36 to form individual liquid 
crystal cells 23 (col. 4, lines 8-1 1 ). 

Sojourner discloses a method for the spacerless filling of liquid crystals to form 
liquid crystal cells on a silicon backplane 9 or microdisplays that is basically the same 
as that recited in claims 1 and 12 except for introducing a curable sealant into gaps 
externally of said spacer walls. 

As shown in Figs. 3 and 4, Lee discloses a method for fabricating liquid crystal 
cells comprising 

introducing a curable sealant (dummy seal pattern 74) into gaps 64 externally of 
spacer walls 72 (col. 2, lines 54-60); and 

curing said sealant and dicing glass substrate 60 through said gaps 64 so as to 
form individual liquid crystal-filled cells (col. 3, lines 12-23 and col. 6, lines 40-43), 

wherein, re claims 9 and 20, as shown in Fig. 1 , the surfaces of substrates 10 
and 30 are each provided with a layer of an alignment material 18 and 48 for aligning 
liquid crystal layer 50 (col. 1 , lines 63-65 and col. 2, lines 5-1 1 ). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the method of Sojourner with the teaching of Lee 
by introducing a curable sealant into gaps externally of the spacer walls for not only 
protecting said spacer walls but also preventing a breakdown of the glass substrate 
during cutting process (col. 3, line 67 through col. 4, line 4). 
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Re claims 2 and 13, Sojourner discloses that the silicon backplane comprises a 
semiconductor wafer having said liquid crystal cells formed thereon in a closely spaced 
array (col. 1, lines 31-67 and col. 3, lines 12-25), 

wherein, re claims 3 and 14, the spacer walls 23 are configured to form 
essentially rectangular liquid crystal cells (Fig. 4). 

Re claims 5 and 16, Sojourner discloses that the top layer material comprises a 
glass window 26 of a size commensurate with the size of said silicon backplane 21 as 
shown in Fig. 4. 

4. Claims 7, 1 1 , 1 8 and 22 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Sojourner et al. (Sojourner, USPN 6,750,939 B2) in view of Lee 
(USPN 6,844,91 1 B2) as applied to claims 1 -3, 5, 9, 1 2-1 4, 1 6 and 20 above and further 
in view of Lovas et al. (Lovas, USPN 6,126,768). 

The method of Sojourner as modified in view of Lee above includes all that is 
recited in claims 7, 1 1 , 18 and 22 except for arranging discrete spacer posts or balls in 
the areas containing said sealant so as to mechanically strengthen said liquid crystal 
displays, and selectively applying pressure to said spacer walls during introduction of 
said sealant into said gaps so as to facilitate control over the uniformity of said gaps 
about the liquid crystal cells and to provide a support for the silicon backplane during 
the assembly of said cells. 

Lovas discloses a method of assembling a liquid crystal display, wherein a 
plurality of spacers are positioned in the areas containing sealing member, and wherein 
pressure is applied to a frame, which is positioned externally to each substrate and 
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aligned with the seal member so that a region corresponding to a display area is 
substantially pressure-free, and a uniform cell gap is obtained (Specification, paragraph 
8). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the method of Sojourner with the teaching 
of Lovas by arranging discrete spacer posts or balls in the areas containing the sealant 
and selectively applying pressure to the spacer walls during introduction of said sealant 
into said gaps so as to obtain a display area with substantially pressure-free and a 
uniform cell gap (Specification, paragraph 8). 

5. Claims 4, 7, 8, 15, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sojourner et al. (Sojourner, USPN 6,750,939 B2) in view of Lee 
(USPN 6,844,91 1 B2) as applied to claims 1 -3, 5, 9, 1 2-1 4, 1 6 and 20 above and 
further in view of Liao et al. (Liao, USPN 6,681,005 B2) 

The method of Sojourner as modified in view of Lee above includes all that is 
recited in claims 4, 7, 8, 15, 18 and 19 except for the cell size, the thickness of the 
spacer walls, and a selective pressure applied to said spacer walls during introduction 
of said sealant into said gaps so as to facilitate control over the uniformity of said gaps 
about the liquid crystal cells and to provide a support for the silicon backplane during 
the assembly of said cells. 

Re claims 4 and 15, Liao discloses a LCOS panel consisting of a glass substrate 
102 and a silicon substrate, wherein the LCOS panel has a general panel size of 0.7 
inch (17.5 mm), 0.9 inch (22.5 mm) or 1.3 inch (32.5 mm) (col. 2, lines 4-27). 
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Re claims 7 and 18, as shown in Figs. 6-8, Liao discloses a process for forming a 
uniform cell gap, wherein a local pressure is applied to a spacer wall 606 from a hot 
press apparatus including hot plates 702, 704 and cushions 706, 708 (col. 5, line 36 
through col. 6, line 20), 

wherein, re claims 8 and 19, the uniform cell gap is approximately 15-20 
micrometer (col. 5, lines 39-42). Accordingly, the spacer wall 606 also has the same 
thickness as the cell gap. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the method of Sojourner with the teaching 
of Liao by applying selective pressure to said spacer walls during introduction of said 
sealant into said gaps so as to facilitate control over the uniformity of said gaps about 
the liquid crystal cells and to provide a support for the silicon backplane during the 
assembly of said cells (col. 5, line 36 through col. 6, line 20). 

6. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sojourner et al. (Sojourner, USPN 6,750,939 B2) in view of Lee (USPN 6,844,91 1 B2) 
as applied to claims 1-3, 5, 9, 12-14, 16 and 20 above and further in view of Cohn (Pub. 
No. US 2002/0179921 A1). 

The method of Sojourner as modified in view of Lee above includes all that is 
recited in claims 6 and 17 except for the spacer walls being formed lithographically on 
the silicon substrate. However, the lithographical process for forming sealant structures 
(spacer walls) on the silicon substrate is well known in the art as disclosed by Cohn to 
seal two substrate together (page 3, paragraphs 1 1 and 53). 
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Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to lithographically form the spacer walls on the silicon 
substrate as taught by Cohn to improve seal reliability and performance (paragraph 62). 

7. Claims 10 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sojourner et a\. (Sojourner, USPN 6,750,939 B2) in view of Lee (USPN 6,844,91 1 
B2) as applied to claims 1-3, 5, 9, 12-14, 16 and 20 above and further in view of Brosig 
et al. (Brosig, USPN 5,106,441). 

The method of Sojourner as modified in view of Lee above includes all that is 
recited in claims 10 and 21 except for the dispensing of said liquid crystals and sealant 
and lamination being implemented under a vacuum. 

Brosig discloses a process for manufacturing a liquid crystal cell comprising 
implementing the dispensing of said liquid crystals and sealant and lamination under a 
vacuum (col. 1, line 60 through col. 2, line 15). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify the method of Sojourner with the teaching 
of Brosig by implementing the dispensing of liquid crystal and sealant and lamination 
under a vacuum to eliminate the evacuation time and obtain a stable cell (col. 1, lines 
53-57 and col. 2, lines 12-13). 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thoi V. Duong whose telephone number is (571) 272- 
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2292. The examiner can normally be reached on Monday-Friday from 8:30 am to 4:30 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim, can be reached at (571 ) 272-2293. 



Thoi Duong 




RoprJ. KIM 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 




04/03/2005 



